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PROBLEM TO BE SOLVED: To improve the optical performance by setting the 
variations of the projection magnification, the symmetric deformation aberration and 
the optical characteristic to specified values, and setting all the angles that two of 
three vectors mutually make to specified ranges, when a first, second and third 
parameters of a projection optical system are changed. 

SOLUTION: The image forming condition of a pattern image of a reticle 4 is monitored 
from picture data from image sensing elements to optically detect the variations Ap1- 
Ap3 of the max. image height due to the variation magnification change of the max. 
image height with the projection magnification variation, the variations ASD1-ASD3 of 
the symmetric deformation aberration, and the variations AA1-AA3 of the optical 
characteristics when a first, second and third parameters of a projection optical 
system 5 are changed. All the angles in two of detected three vectors (Api, ASD1, A 
AD, (AP2, ASD2, AA2), (Ap3, ASD3, AA3) are set to 30-150° . 
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*^5^-*£^;i5Sl2^M-m u ; XOTw3BaK# 

fu8B^^tt©^{bft£A A 1 , 
ii333£2©^^*— *S£x.fck&©, 
«f3a««*©«fb»* A /? 2 , 
Huf3»WSffliRH©S-fb»* A S D 2 , 
i!yf3^13tt©£fbS*A A 2 . 
S5 13^ 3 co ft&rt ^ ^ - * * S x. & k # co , 

iiuf3#WSfflJKS©£fb»* A S D 3 , 
fflffi**«tt©Kft;«* A A 3 , 

hLfch^ 3o©^Ml/ (A/?l, ASD1, AA 
1) , (A/32, ASD 2, A A 2 ) , (A/? 3, AS 
D3, A A 3) ©5*>©2o#;g^£j$^#t^T3 
0° W±150° «TT-*5Cfc*«ffRi:-rsig:«B^ 

[M#fl 2 ] a»*¥*©a»«* kttWSflJR* k 
M*8K»ot : Wffl»##*K©» 1 (D^M^ 

<D%m*mtLW*$iz-z>m isem^k ; srsBaK*** 

com 2 ©*^*^©**S*|R|ffl«taEil S» 2 

miB*10***^©*tt*lRlttB*Kjl&i: 

SufB«KflS*©«lb«*AiS 1, 
HUlB#ffcMttiRIS©£fb»* A SDK 
HufH*^«fS©^b«*AA K 
bu IBS 2 (D^t^m ¥<D m&fi fRlfiM £ l£ x. fc k S © , 

HUBB*fWMftiRH©^b«*ASD 2, 
HufB*^«pttCD^fb«S A A 2, 
SjI3B##© iKS * W. 7L tz k S © , 
n3fflaj&«*©KfcB* A 0 3 , 
HufB»WS[tllJR«©S<b«* A S D 3 , 
ffii3**«r».©ftflj*S A A 3 , 

kL&kS, 3oC0^h/b (A 0 1, ASD1, AA 
1) , (A/? 2, ASD2, A A 2 ) , (A/?3, AS 
D3, A A 3) ©■3%©2oASSl^tJK"rft* s -r^T3 

o° ti±i 5 o° wTT-ft act swat -ra»«»* 



Rt ct £ «*l£{bS'TrSit&fb U tz ffiT* £ o 

im&m 3 ] ajeft¥«<z)atefg* k *t»mm&& t 

T : BulB«»*^m©» KZ>**^7^-^*Sx.S» 
l^IfS ; huIB«»^»©»2©*^/^^— ^* 
«*.**2»M¥« ; ^T> A fJfBa^^^^©^3(Z)^^. 

C-T% »i38l©*^7*--**X£*:kg©. 

fifB»WMffliRIS<Z)*fb»* ASD K 
SjSB*^«ftt©*{b«*A A 1 > 
jtuS3£2©*^^*— *££;L&k & 

Hugaa^fs^cD^fbfi* a/? 2 . 

HUffiWfSMffliRilO^b** A S D 2 x 
lu33**«fttCD*{b«* A A 2 , 
itu §331 3 CD ^/ ^ * - 9 £ X tL tz k # co , 
HulB«»«*co*<b«*A/J 3. 
S5S3WI5r^ftiRil©^fb** A S D 3 x 
HuS3*^Wt!feCD*{b«* A A 3 , 

hbth^ 3o©^ h;i/ (A/? 1 , ASD1, AA 
1) , (A/?2, ASD 2, A A 2 ) , (A/3 3, AS 
D3, A A 3 ) ®^©2oM^«ti^T3 
0° JU±1 5 0° «T^*3Cfc*««i: 

ilo :ct\ ±fl3*£fb«ti\ *P»cD»b«*ft*H 
^s«c:j:s«*a:{b*'r-at&fbu&ttT-feSo 

T : fufBai^^CDff! 1 ©**JR^CD*«l*lRlffiH* 
1 K ; HufBSK***©^ 2 ©**3R^ 

©*«*fiitt«*sc*a*2*M*s ; sveraaaie* 
BuaaaK«s*©^b«cff-5K*«*©asft«*A/? 1 , 

Huf3»»MftiRS©K{b«* ASDh 
Huf3*^«ftt©afb«* A A 1 , 

iWffia»«*©*{btff^e**w©«ftBftA/! 2 , 

Huf3WWMfflJRM©*ft*S A S D 2 , 
Huf3*^«ftt©KftB* A A 2 . 
Sjf3B**©ifiS**ifekS©, 
Huf3a^(g^©^fb(c^ -5 «*«fejB©SEfba* A /? 3 , 
Hu83»f*SflSJRa©Sfb*4 A SD3, 
ituf3*^^tt©^fbM4 A A 3 , 

iHthl, 3o0^> (A/? 1, ASD 1 , AA 
1) , (A/?2, ASD2, A A 2 ) , (A/?3, AS 
D3, A A 3) ©dt>©2o#Sl^J5R"rft* $ -r^T 3 
0° tt±l 5 0° «TT-»a^i:t«f«i:«»K8* 
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Ciil*IEft! ST- &«Kb L fc fl t- & a <, 

mx,? a mm t , u & •> * atk-r * sib a * 

mtfm^-cDfr «fc t) HSfiE L T * 5 c i: * i: -r a w*« 

mmm+t mm&mm?iz a o l t * a c k *»ir 

#3 6 5 nm, 2 4 8 nnu 1 9 3 nnu 157nm© 
[Ii*S9] Sfi2 4 8 nm, 19 3nmjfcttl5 

immm 1 o ] Mre#¥m©W2»#*©fl2tt©£Bic 

[SfjRJB l l ] M^^m©*a*3iffl^tt©^Mtc 

uBiiTHuiBis^fg^ii^MffljRM©-? n-en^ws u 
utttx*. -a zh*®mt.T mn&m 1 o jcta®©^ 

[jBna>i$M&Miiin 

[0 0 0 1 ] 

-r^©i^ia^MT-fe53fii^?y 7°r> k u tr- 

U^i';i/B±©m-TIH8S>'^->4r>xy\-ffi±{cJS^ 

f#apglC&?Sgfcfc©-e<i5a. 
[0 0 0 2 ] 

'(^3t5J: t) I C, LSI ^©^agfc^-T 

[0 0 0 3] ^^tttg©o *>fi-7-0SS^^->* 5 JF$/3K$ 
tlT ^ -5 lx ^ ^ ;u i: r > x /\ £ Mfa&t) ■£ 5 PS© v s* ?■ > 

> -J' ffitt «f- * MHb $ tlX H *5 . * tUC f* HVyf^? 

«9«*>. srs-rKm-;s«:*©A^>)<^^T05o c© 
[0004] &^fg^BS^(*^^-T-^©a^(S¥ (« 



^©M(ii]iKM(distortion)©S^ffi *^©mT*$>S. 
1S^fc«»;<*->©1&?J&©3i: Urates. 

[0005] sie^*ciii«fS*«MS##aE-ra k, 
ei 5 © a $ aa««cts?©«tt««*t) e> fcntug 
©*£*©:*£ a £r>%mMt Ltins. 

[0 0 0 6] Sfes a^^tj^WSftJRatf^ffif 
5t 0 6, 0 7©«fc5fcJi&a«j&te?#, 
»3!©Sfl2*#5SUii:L.TSfta. C©iR^*s^fbL 

[0007] a»*^m©»«(&*»^»trsttK^ 

fcx K^^«r>x^CDS3tfl#{cg^x^;u^-S:l!S 
^©S** s ±* s SCi:icJ: t)^^/^^-^ 

[0008] T.Tv/i-iztsttzmmm&wM^mi&m 
m. © m ie t n -r 5 * s c « ± ju t © <t o ^ * © # 

So 

[0 0 0 9 ] ^ffifgAtt^sp 2-81019-^&?g^*SV> 

*^m**^5*SU>X|B|S©SPiffl3R**^b$ 
C k £ «t »3 »Kffl(*MSSV!gffi«£«1l|]E L ten 

9zmitm&.*mmLx^z>. 

[0010] ^fgflS60-214334 ^&*8*«^r83t««-C 
it. »«***Cfi*©ftJR*#»#r S C 4: ft*Jffl L 

[0011] ^f|Bsp4-30411 ^&*#^-rS3te««T-tt 
»»5t^^*CD/J>«i:< k* lfflOP>X»*3tW^?|6jt 

[0 0 12] WW¥8-255748^&«Ttta»3l6^^4'© 
^© 2 BW±©*** : J l t*«35lfillt:*»-r a C h ic 

a» 

[0013] *B^S£i?l5, 117,255 -?-T-(i^^^;PSfc 

ttians^»ifofp«t< io©ix>x£3&swfc 

[0 0 14] 

1U3JRH 4 mie l tz mz fh (Dm n ns: 
fb-ra. c©«ta ^iRS^b©-5 s ^ Ffi■i!i7^)Hl*'J^^ 

<, P^k^a©«n^iR2lT-feao K^-r-^icIt-^ 
— X^/t^ — >©^|Sj(cftS#t-ai:i>d> otoifi) 
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[0 0 15] *^0^(i. Bt^^ttt^^^Jcff^ti, 
[0016] 

^ ft^x. i ss^s ; mmmm^mcom 2 <dk& 
©^3©*?^7^-^^ix5i3^im kft*- 

U C-T% HufB£l©#^7*--**£;Lfckg 

k Buaa»wsffljRiS(D*{b«*ASD 1, saaa#¥*s 

fi©IM^AAK HufS£2©#3*/^*-*ft£;i 
fckgOK fufB&i^g* © ^<b -5 g:*;f&ift © bS 
ftA/52, BufB»WSftiR^©^b«*ASD2, ftueB 

* fe k g © , mmmmmmcomt icf* -5 

i£{bMftA/5 3, Huia*f»SffliR^©as<b«*ASD 
3, iiMB*^«H4<Z>£ft3«ftA A3, kLfckg, 3o 
CD^^h;i/ (A/?l, ASD1, AA1) , (A/52, 
ASD2, AA2) , (A/53, ASD3, AA3) © 
O t>(D 2 -Dtm^zm-t^T^X 30° W±150° 

[0 0 17] R«a2 6D%m<Z>«KB^9EMtt, 

«rffii:ftii«sra«ME**-rsta»**4Sin?*oT : 
as 1 ; mmt^yt^mom 2 cd***^©* 

*b*fiffiftft**&» 2*08*8 ; »W»1S««*:£* 
tXlt-rsBB**cD«fi**i5ffi3aM^®. kft* 
U d-T-, tuB3^ 1 ©*¥*?©#»#(9ffiB*£i 

ftA/51, HufB^f^ffiJR^CD^bM^ASD 1 , fusB 

£ iSMfifi 4 £ x. & k g © . BulBSRfS*© M it tc f¥ 5 H 
*«iS©*fb«ftA/? 2, «l3»WSiaiR3l©*fl3«* 

asd2, mz-ft^m^o^ikm* & a 2 , mzmytyt 

comm ft SE i fc k & ©* nMBSKte* © t * d 
*»©a5ftiBftA/?3, iu>3J*f»ffiaflJR2S©*ft«ftA 
SD3, HUlB^«tt0^b*ftAA3, kL&kS. 
3o0-<^h;u (A/51, ASD1, A A 1 ) , (A/5 
2, ASD2, A A 2 ) , (A/53, ASD3, AA 
3 ) (Do *>© 2 o^Sl^iC/Sr^^r^T 3 0 0 W± 1 



5 0° WTT-&6;ikftftF«k LTl^c :^T\ ±IB 

§^fbs(i, *P»6Das{b«**SH*Sic«ta«*«ft 
«"e«tS{bi>&«ST-»So 
[0018] gR^3©ftncDttfljB^ieBa. 

k ttffi^flJRM k 3 viR^ k ft S3« f a 

SR lo*^7^-^SJi5i IftH^B ; mJlBtS^ 
#¥*©»2©#¥^7y-****a»2«2*S ; 
21V HaiB»«***cD» 3 ^ ft Si ^ & 

3«im ^SU -^T% ifuHBffil©^^^ 

«©S*bMftA/5 1, i9ffl»WffiftJRa©«{b«*AS 
DK «gB**«fffi©*{b«ftAA K ii3§3SI2©}fe^ 
^7^-^«ifei:S0, «taj»«<&*o *fb £ # -5 
g*fifei6©£{bS4 A /5 2 s Hul3»S*^ftJRH©^b* 
ftASD2, Bu33^«Ptt©^b»*AA2, mJfB^ 3 

HulB««<S*©£fb 
£#5«*Bift©£fbB*A/? 3, BufB*rS"^aiR2l© 
^fbSftASD3, mjiB^;^^fficD^fbaftAA3. k 
Ifch^, 3o©^^ h;i/ (A/51, ASD1, AA 
1) , (A/52, ASD2, A A 2 ) , (A/53, AS 
D3, A A 3) ©3%CD2o4«S^t:jsK"rft* s "r^T 3 
0° Wll 5 0° WTt-fe5^hS^ffl[i:Lt^So Z 

a JfcfcgEfbBT? *St§tt u & «T? * * . 
[0 0 19] K*JS4©55W©S»S*««ttx 

k*T»ffiftiRI6 k ^ viK^ k ft M»-r 5 

tss6ft«^ss»«*»«T**oT : safBtaas***© 

* 1 ©^JR^co^lft^lRlffillft** 5» 1 ; 
SulBKK*^*©* 2 ©7fc^?©*W^fp3©MftSx. 

0«fi*Ki5l3«im kft^L, <TCT\ mi IB 

Sl©^*^6D^W*|qjffi«*Sx.fekSCD, HUfBK 

KfiS*©*fbt:ff-5«*:«iiE©S'fb«* A/5 1, luSB^f 
»SftJR36©.|jC{b«ftASD 1, «ffi3te*«fffi©»b« 

ftAAi, mmm2(D^m^(Dm^miLm^m^rz 

A/52. HufB*Hr^fliKM(OS{b«ft A SD 2, buIBt^ 
f^tt©Ifbi?:AA2, Huf3***©«SftSx.fck 
gcD, fu8B®Kfg^©^bic#^g^f^©^bSftA 
/5 3. HulB»«-^ttiRSI©«{b«ftASD3, BufB*^ 
!»©tfbl^AA3, kbfekt, 3o©^nii/ 
(A/51,ASD1,AA1), (A/52,ASD2, 
A A 2 ) , (A/?3,ASD3,AA3)©-5%©2o 
ftm^\Zf&tfaftT^T 3 0° U±l 5 0° «K-*5 
dk*«r«kLT^a. ±t3&^{b^^, «P5 

©KYbJlft*«H*SlcJ:5«*a:{b*T-a*ft L&« 

[0020] Rs^jg 5 (DrnkorJU 7.wM-J5m±m>\i 
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[0021] m>m 6 (ommmmM s commc*;^ 

[ 0 0 2 2 ] !S>J<JI 7 CDftWmnmM 5 ©Sg^iciso 

[0023] mmms(Dmmtm>i<m5(D^miz^i^ 
x. mmnByt^mcxm-r^m^comm^ 6 5 n 

m, 2 4 8 nnu 19 3 niru 15 7 nmcD^TtlfrT* 

[ 0 0 2 4 ] S*xH9cd^0^«ISaRJS8cd«W<c*5V^ 
T, S^2 4 8 nm, 1 9 3 nml^;(i 1 5 7 nmc7)ja 

[ 0 0 2 5 ] HfttSl 0©«WttK*^9©«W(C*5^ 

& o 

[ 0 0 2 6 ] 11*11 1 1 ©*Wfcfci8#JH 1 0 0#8t»lC*5 
[ 0 0 2 7 ] 

[»W©Sfelllia)JB«] 0 1tt*$8K©«&8#««©* 
[ 0 0 2 8] H^. l(H>yx^y 3 >p^>^L 

— ^ — b > X 2 0, ^XtM ^r;L/-r yJ-W — Z 2 1 N 

T^5o »BW*3M6 2fcJu U^*;i/4BH±*J9— tflHW 
L, -etUC^oT, ^x;\ 6ffi±"C©*«>HHK^ft* s *9 

— CftaJ:atILTlvS 0 L/f^il/4i:(iIC, LSI 

3* SI 5 fcfc 1/ f- £ )V 4 ©m-TlHlSS^ * - > £ V x y\ 6 tS± 

[ 0 0 2 9 ] 7(i^^t^a j ,^ST-$»D. CCDtfcttJ^ 
K(±£x^ 6 CDffiHtc ^;x;\6 ©ft 0 (C^Ute* 2 <fc5n» 
»3R^ (*B?0 *6tt5*M»fRtE«l, ceo 
WH^*M-±(c 4 ©@»^* - >^fS-7-;^M J .ffl 

©«HM* - > «iStK L > z ©»**?# 6 
?lcj;o , ri/?^i/40y^->»(Z)IIS»tt!BH-J 
^SCfcJCfcO. «£*#*5©BWm* (MS) . » 

HiR«, nvjuus. #jsuks, sitbJRai mux 



[ 0 0 3 0 ] 8ttil *iIE¥«t?fc 0 , tftffl* K 7*6 
i¥©5 *>©Br£©«»* WiH 2 o© u >X»£#H± 

[0031] 9 am 2 *bje* st?» o . tfcfflfs 7*6 

[ 0 0 3 2 ] **JSEJKffiT-tt*«lT*feSx*S/-sru- 
if KrFx^yTlz-lf, ArFxJry?l/ 

F2i*^Vl/- tf) (C^ltS^UXA^x^D 

^O^^SChtct^tM 1 ©38JB««*£fb 

[ 0 0 3 3 ] #*«»«lttta!«**»*©l/>X»<D-5 
t>OM^ 2ocDU>XPC7)*lfi±^@]^^T, ^tl6 

^ffliRSItcira** fl!i©lgJfcM4HJ8SLT^£o c©f§iM 
lc£oT> SK«¥X<Z)aKfflF^M£i:SfflMie«, fill 

[ 0 0 3 4 ] *HOTfl£«£*5ttSK HBIE^fi6 8ttU> 
[0 0 3 5 ] l/>Xi»¥ISkbTlt Mi(i't/>XS 

[ 0 0 3 6 ] *fEHBflgJBtfJ4»Hi¥R 7 lc J: D . »flfeJK 

!)>n*->ffc«#«U *Mf««K:jKt3^T» USE* 
K8iCU>XS¥coiKii;fiJC*fjS-r^{f-^S:A*bs &T>* 
/Xtt1ijE¥9 9 lcjB5fi««**x. £ £tf>©«fi^fb© 
fi^£A^t-£;^£fflOT^3#, d©fl!l©;&f£i: L 

¥a9-r-««*^b*-frs*ffi*fflt^*«tv> 0 
[0037] *ntmm<D&&9yt&wii* 

2 KM*K ; »Vmrffi**K©»3CD 
**^7^-^*«itS«3aEM*Sft*L, mJH3^ 1 
O**/^ ^^<-^^^^fch#co, B5fB»««*©8f<b 
a*A)ffl, ffiffi*tf^SlBjJRS©^b**ASD 1, fju 
HB^-^ ; Nft3:©^{bMS: A A 1 , 1558213? 2 (D%¥->^ * - 
tco. ]iu83a^(S^co^{bM^ A/? 2 % fi 

iB*fWffi«iJRao«-fba«: a sd2, mm%'¥*moy& 
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fbil£AA2. Bu33ffi3CD*^y^^-^*^x&i:S 
©H9IB»*ffif*CD*ft«* A/? 3 , guffiWWSftJR^a) 
^bi!£ASD3, fifB^43&©^fbil£AA3, h 
Lfc£#, 3o©^£ (A/51, ASD1, AA 
1) , (A/32, ASD2, A A 2 ) , (A/? 3, AS 
D3, A A 3 ) ©-5 %©2o#5olcj«ffca j r'vt 3 
0° J^±150° WTtftS. ±iB**fb« 

[0 0 3 8] 2o©^^7 Wl/* s :£^£&^JK0©fJ-W 
£ttTIB©(l)3t*fli^fc. 2o©^£ h;uvi, V2£V1= 
(XI, Yl, ZD. V2=(X2, Y2, Z2)h-T£h, 

[0 0 3 9 ] 

[Rl] 

X1X2+Y1-Y2+Z1-Z2 

ooe g = -g> 

J XlS-YT+Zl 2 -/ X2 2 +Y2^Z2 2 

[0 04 0] *SttfB&JB<Z)tfg UV^tt-Ctt, ftulBSi 1 

#s i © u >x& ir©a i <oit¥m=?-<Ditmjs 

S2 0**JH^co*lii*|R|ffl«**il, mJfB^3^M^ 

[0 0 4 1 ] J*t:*«JBB«lc*»sa«**»cDja!lB 

[0 0 4 2 ]*i»B®m rjgicDi/>X#**«i 
Mt:««-r5-hj i: r»2CDl/>X»S*«»lRlJc 
i: r M^«^4^fb^-ti-^Chj £WL 
T*Jt), '>*:< h& 3 OCDB3R*£fb ^ii-Tl^o 

[0 0 4 3 ] (mi ©*80 19K«*MIS«<I:VSfflJR 

o, h< t:3VJR||^b*0«c-r&o 

A /? = A /? 1 - SI + A/?2 • 

ASD = ASD1 ■ SI + ASD2 • 

ASA = ASM • SI + ASA2 • 

ACM = ACM1 • SI + ACM2 • 

AFC = AFC1 ■ SI + AFC2 • 

i o^m mmmmmm *> ± u^wm * 
^ ( »nn jrs * fftna n eu cd « & * a a b i: t- » 

£) o 

A/? = A/?l • SI + A/?2 • 

ASD = ASD1 • SI + ASD2 • 

ACM = ACM1 • SI + ACM2 • 



[0 0 4 4] (m2 Offfi) &I£fg2ttH2« <I:tF£ttM 

o, k< c^^jRaieftSiviftfflMfflKYbie/hic-r 

^ c ho 

[0 0 4 5] *^SMI(t dn& 2o©*8=<Z>* 

[ 0 0 4 6 ] OS 0, C^t'ft £HR£flME8U£i:£nK 

[0 0 4 7] 6jb\ 2o©U>XW©§MT*teft<, 2 
Bafa)U>XBB(OflM*0H*f***<b (JEE^^fb, 
£<b) ^-^S^IBSffl^THtl^CiiSfTOCii^S 

[0 0 4 8] JfcfciKriE© (SI 1 ©*?£) ft J; V m 2 CD 

[0 0 4 9] hGi*#M;& 
IrHCEIMI (M£) Si5SW-#»Lfc£:S6D 
»HS«S*©Kfti«Ai8i-(2-l) 
^ffflift^CD^'fbS ASDi — (2-2) 
J*oBiR3ICDgfljS ASAi-(2-3) 
=?x-iR^©^{bS ACMi — (2-4) 
4feBBSffl©£fb» AFCi-(2-5) 

ttKfbS*&fc*©JR3MMb**ft*ft 
»KfS*©Kfb* A/?w-(3-l) 
MfflJRM©^bS ASDw— (3-2) 
ScffliR^CDa^bM ASAw-(3-3) 
^iR^CD^fbS ACMw-(3-4) 
fftffiiSffieDgib* AFCw-(3-5) 

[0 0 5 0 ] unitGlhunitG2©2ff*^fl6^fRl(C*n* 

ns£si,s2 u ^ e>ic. v^^^w ^(t^fb^ 

[0 0 5 1 ] 

S2 + A/?w ■ W-(4-l) 
S2 + ASDw • W-(4-2) 
S2 + ASAw - W-(4-3) 
S2 + ACMw • W-(4-4) 
S2 + AFCw • W-(4-5) 

[ 0 0 5 2 ] 2o©unit#ft*Sl,S2 £ttf£lt/U *'S 
#W tztfisy h L£h£©/?, SD, CM©aE{bfltt«©(4 
-1), (4-2), (4-4) xCT-^£*l3o 
[ 0 0 5 3 ] 

S2 + A/?w • W— (4-1) 
S2 + ASDw • W—(4-2) 
S2 + ACMw • W-(4-4) 
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i>7hilW tf&tbhtl&o £S3o(Sl,S2,tf) JcSbSC 

A/?, ASD, ACM^{t-MIE-rSfe»CDffiiljMSl,S2 h« 
gv7 hMW ^S5o ^©h^cDfibCDiR^ (d 

cx^mwmmtmmmm comtmit, (4-3), (4-5) 

[ 0 0 5 4] -f /?. SDiC An^T^) d—oCD/^ 

[ 0 0 5 5 ] ft*. SB***fb£#fefcg©»K*^ 
^©:7;* — #;*{£S0^fbfci\ ">xA*«^t5Z^r 
-^**W*iRlk:»»-rac:i:-t?1ll«*na. 

[ 0 0 5 6 ] 3 CD (ft 10*8) tt, WT©<td 

[0057] if, nmmmwM&£vm®iiRm*mm 
L&i»c»^-ran^jR3iK{b*^to«c-rs« jtn 

3&oT*>t), dtltt»«#fe5o C©f^, ACM=0h 
[ 0 0 5 8 ] giJCDffifflffiiiLT, «*S>te««0 

[ 0 0 5 9 ] "PH-F^^IUfchl^ 

ji*5<fcn c sajRsi#«{b"rsc: fc#^£*i-t^5#, ^ 

tC3Sf£&CD V si $ — >(DjY- fm^ 7 — ^ to 9) S =3 

V«fffi#«fb-r5CIfct)^o-r*5 0. -ftt>PJD<BI 

[ 0 0 6 0] Lfc^JRM 
te> glKfg* (Igfi) ^MffliR^ (IRiS) t>\ uresis 
(Dm-f $ - > © It -f X ic «t o T ^it T £ i: ^ o , 
oto*9>£, f. — 2/3>©jaiKRttSSj OI^S 

i^L^l^oT'^^fc (til L < ffllx. 5? tl£ ^ g * ©T- & 

[ 0 0 6 1 ] $fe, «*Jte*»«c»#=iVJRSS*«*s* 

K r h icfia* 3 viRlgfl* ffljRT § C £ ic ct > »3 



fb (£ttK£) , 3^«tt«fb*«/hfc«M*- 
[ 0 0 6 2 ] 3©ctd«c3^iR^IBKt:*«W©^?£«: 
Ls A/? = ASD= 0 i: LT±HB<E5££fl¥ttf£<J;^o £ 

*«B-r*»^tt, a/?, ASDfc*»fa©i«iE«ftAn 

[0 0 6 3 ] HBW^E- Krfc©:3ViR3»K£##SW4 

iRMS©^$gea^^TS^S^*^fb^^SJBiC^ 
[0 0 6 4 ] flBW^E- K*£MLfcft«C, 

[0 0 6 5 ] (#*S9!©aS 2 ©*&) &a2<3*K2£ J: 

COS. Wx.«CCT-J43^JRM^b«i:*ffi»ftCDK<b 

^to^©a^-T*sfe)*i£«|5li:T-feS) o 
[0 0 6 6 ] (4-1), (4-2) Set 0 , Blb*Sl,S2 SrStJI 

51 = Al • W + Bl-(5-l) 

52 = A2 • W + B2— (5-2) 

Al = (A/?2 • ASDw - A/?w • ASD2) / (A/?l • A 
SD2 - A 02, • ASD1) 

A2 = (A/?l ■ ASDw - A/?w • ASD1) / (A/?2 • A 
SD1 - A/?l • ASD2) 

Bl = ( A (3 • ASD2 - A/?2 ■ ASD ) / {A01 • AS 
D2 - A/52 • ASD1) 

B2 = ( A 0 • ASD1 - A/?l • ASD ) / (A/J2 • AS 
Dl - A01 • ASD2) 

C©S;*(4-4),(4-5) jCtftA-TSil, ACM, AFC£W 

ACM = CI • W + Dl — (6-1) 
AFC = C2 • W + D2— (6-2) 

CI = Al • ACM1 + A2 • ACM2 + ACMw 
C2 = Al • AFC1 + A2 • AFC2 + AFCw 
Dl = Bl ■ ACM1 + B2 • ACM2 
D2 = Bl • AFC1 + B2 • AFC2 

£ = (ACM* + AFC* ) &5fffffifieS3i9A 
t5» C©a* $ «'hfci36:a«tdtW ©MSSitoSi:, 
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W = - (CI • Dl + C2 • D2)/(C1 Z + C2 2 )-(7) 
tteV, c©W Ofl[*(5-l)fc(5-2)SCicftA-r5Ci:t 
ctDSl,SZ £<Z)S1,S2,W fcfc, ta»is**A/? 

MiBJRa*ASDiejtaYb*-a-, from© 

[ 0 0 6 7 ] g/Mbf SiRH©»*s 3 oW±CDJ®^*, fsj 
[ 0 0 6 8 ] C CD (3S2<Z>^i£) ©MlE^££fflO£<r 

So 

[0 0 6 9 ] atj, ccDitiE^ffiSffli^s^Mii, a 

/JWb"rSJRH©^b*CDi:fc, -r^t>*>x ACMi/AFCi (i 
=l,2,w) ©jl#3S^^**H*©«^t)^*a-fti:, A 

[ 0 0 7 0 ] 12 (i^^l^S 1 (Dlk&ftfrJh 5 CD U > 

ra tC*f LiRHISIE^ Lt^So KrFxar 
v U -If CDlgtgfflcdlT- fe S o 

[0071] HHfcfc^T, r itm^mffi^p-yftm 

JSR^tlTV^S U^^^T-fSK^t^^CDobject planed 
SGI- G16tt«**^**«J5R-rsu>XT-o%S. S 
fc. Wtt^xy\-CfeO, »**^*©«a*B( image pi 
ane)(CEB^nSo S^il/f^M 1 

[ 0 0 7 2 ] ^Jlfi^ffitfcS^SfiiR^^CDRlii^- 

«C»i #gODL/>XBScDttfl^*fl(mm), DifilMMRflJ: t> 
Wti^i #gCDU>X!jh!fIi+l #g©u>XMi:(Dia 



1 SB©U>XBICDPJ<Z)«EJl©JB*f*T-»So 
[0 0 7 3Ufe, »2fc:fcJU il0U>Xr-^tt 
■r5««***fc:t5^T, UVXPG1, G24ffl9l«Cft«l 

^hs-e&a^©, iuRa©*{b«**r. 

[0 0 7 4] 

[II] 
NA 0.48 
SWcft 60mm 

1 20mm 

S^tiS § 248nm 





R 


D 


N 


Gl 


2036.785 
-233.211 


17. 48 
0.50 


1.50841 


G2 


273.081 

ill will 

-470.487 


19. 22 
54.29 


1.50841 


G3 


153.797 
74.523 


22. 01 
18.39 


1.50841 


G4 


-164.712 
-111.304 


28. 28 
10.00 


1.50841 


G5 


-89.910 
116.514 


8.00 
18.90 


1.50841 


G6 


-69.845 
1182,011 


8.00 
46.87 


1.50841 


G7 


-410.218 
-137.953 


24.00 
0. 50 


1.50841 


G8 


3547. 161 
-171.895 


25.97 
0.50 


1.50841 


G9 


371.704 
-313.422 


25. 13 
0.50 


1.50841 


G10 


249.898 
986.296 


13.97 
13.48 


1.50841 


Gil 


173. 146 
84.594 


49.31 
38.11 


1.50841 


G12 


-117.818 
-209.089 


60. 00 
47.32 


1.50841 


G13 


-77.303 
-92, 395 


25.32 
0.50 


1.50841 


G14 


502. 276 
-326.430 


14.36 
0.50 


1.50841 


G1S 


207.310 
-8569.419 


14.25 
0.50 


1.50841 


G16 


107. 980 
271.616 


53.66 
46.83 


1.50841 


G17 


56.2S0 
78. 166 


18.35 
15.00 


1.50841 



[0 0 7 5 ] 
[«2] 
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«2 





A£ 


ASD 


ASA 


ACM 


AFC 


Gl &+50ufn&lfr 


90.4 


-65.7 


-0.029 


-0.006 


-0.003 


G2*+S0tira&ft 


-12.7 


74,9 


0.022 


-0.022 


0.083 




-4.7 


•20.2 


0-044 


-0.032 


0.014 



a ? : mztgm&mt cppm) 

ASD I #ffi§&W&<D&1ttZX*&to^V&Xl'&&4tM (nm) 
A PC I rMrri*£j**W<^* V 7 + - * Xj *)fcft*(,, m) 



[0077] m2cDT-$izM^^rnm*iT-D£i$£ 

Gl 42.2 jum 
G2 103.7 jum 

T CO eta fcftSo 

[0 0 7 8 ] i*ffiJR3l£{b« 0.021 A 
rJ^JRSXfb* -0.050A 
«B«ffl£ft* 0.170/zm 

^tiJ; D 3^JRili:ikH!»ft#«fK:*S < *fb Ltt>5 

[0 0 7 9 ] iiu$<£> 2 o©^S**^m£2tt& 

U"C <^ ^5 o 

[0 0 8 0 ] (SBl©*a) aRfi*«a6*J:WffittJR 
H*HBIEL, D^iR^fbSOicr^o 
[0 0 8 1 ] i20f^^ e );W-l) -(4-5) iWcS 

^loonm mmirzm^ 

Gl 35.9 /zm 
G2 81.4 urn 
W -12.4 pm 

iR2t2Eft«t OCtfSS. 
[ 0 0 8 2 ] *©fcS©ffi©«JRJI©^{b*ttJ&lTCD«t 

[0 0 8 3 ] SSffiiRHSfbM -0.040 A 
ffeB0»ffi£4bfl: 0.116 ni 

^<Dft*0!lTM4* -0.05 AIRifeLT^fcrnviRS^btf 
5 • 

[0 0 8 4 ] CdT-te:, n^JRSKfbJ^Otc&a^o-JlH 
IE * ff o fc # , ^VJRSafbtf^fiBCDIifiiCftScto fill JE 



iff a ck*ajRt?*a. 

[ 0 0 8 5 ] ^^ftt^^JRSI^bSWiC^tfT 

[ 0 0 8 6 ] CcDit£r, «**£fb*-frfcfc*© 

■MiE»**K3DftiR^^b, fectV, U->XS¥*lEffrLfc 

h s©»iE»ft^©#xKsiaj{btt«cs^ < \,^&m 

»fip«c1iiEPttMiE»«^©&JR^^ft*sfii*/J^ < & 
SJ:dS7i{b^n^o 

[ 0 0 8 7 ] Sfc, EttX hD-^*s^*<3&5 4:, flu 

$cz).r<h < , «^fwaiiffi't?cD^ft'&A s Pffi<b-rswn<> s 

£3 GOT* C «U>Xi¥4IEi&L/fch&6DA 
0, ASD, ACM«C»-rS»**«CE*LTflliE«*«« 
t-6M^fe5c Si P (ittS«S») * 

ffi®LfcB$i:«lS?KS*^'fb^^-fc^CD 

A/?i,A/?w 
^EffiiRM^IEfbffl, A SDi , A SDw 
3ViR^CD^{bS, ACMi , ACMw 

SfiR^fc-rS^^ HI/ (A/Jl, ASD1, ACM1),(A£2, A 
SD2, ACM2),(A/?w, A SDw, ACMw)£%x., Cft^GD^ 

[ 0 0 8 8] *©J:d*»*a^HjE«t:(!e« 

h;i/^i:t>icj5jG-r^i(4-etu-etL3 o° ka± i 5 o 

0 WTfcSCil^liSb^o fc*5, A/?, A 

SD, ACM©3o*1?BiE'rs«^«COV^TIttWU&* s . IrI 
«©!SIi(4, CEi»©3o©*^tt(lBSI|iE-raHHC*a 

[ 0 0 8 9 ] «>? Hl/©*B*HU h— > 

[ 0 0 9 0] **J6^J©^-*T-tt* ^ Hi/SlffitfoT 
£2S^£A/?, ASD, ACMfc-rst, 3oCD^^h;i/ 
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(A/?, ASD, ACM) tt*tl-ettWT©«tdtC«:S (SI 

2 mi) o 

[ 0 0 9 1 ] -Gl^ni!/: (90.4,-65.7,-0.00 
6) 

•G2^h;i/: (-12.7, 74.9,-0.022) 

• «S-<^ h;i/ : (-4.7, -20.2, -0.032) 

^ h;i/*s?gfflrt^jB-eoJcEllU*ct^©"T?, A/?£50(p 
pmh ASD£150(nm), ACM£0.1 (A) T^tgfblT£o 

[0092] ats^bLfc*^^ h;ui*ive*u 

•GHn;i/: (1.808, -0.438, -0.060) 

• G2-<^ : (-0.254, 0.499, -0.220) 

(-0.094, -0.135, -0.320) 

[0 0 9 3 ] 

• G 1^ h;i/hG2^^ h;i/(D^-r^S : 126.4° 

• G2^^ h;ui:$S^^ : 82.8° 

• ifig^^ hil/hGl^/7 b )l/<Dl£irMm : 97.9° 

(oatffl^fc. 

[0 0 9 4 ] (12 0fS) aK£*Mi«J:VIilR 
g*J«IEU fro, 3VJRa*fls*5«tU f «H«lB«ft* 

[ 0 0 9 5 ] m2<DT-# t(5) -(7) £^(4) iUc 

t^LT, e* =[(0.33* ACM) 2 + (0.2* AFC) 2 ] * 
ffl^fco A CM h A YC(D'm ici&Witfi tp ~? ~t & t. ^ 

[0096] nanism, tz&mmzsovvm , ^bir^ 

4100nm SliIEir£J§£\ 
Gl 31.9 #m 
G2 67.4 jum 
W -20.2 pm 

tz 2 o CD is > X8¥G 1 , G2 * S * 5/ 

B$(c, n^JRSMfcfb*, «fcB»ft*fb«*«'h£"ra;i 

3ViR2Kft* 0.032 A 
BfeBSffl&fljB: 0.082 /zm 

iC £ o 

[ 0 0 9 7 ] »BfiJRa«fbai -0.078 A 
± ic oct^ho^^d; M W & tt «c ^ # , S£ sfc (W 



*> ^mm^* m ±e l t & . n » * « ft w 

[ 0 0 9 8 ] C<£>i§£r, 2ocDlx>XW**«*lRliC» 
(D Uih 1fi 'J>&^«J;-5iCLTi3S, «KfS* *$ <fc tfffi EffliR 
C^U&*©ffe©iR^©^b*«*jSft**fb*"frT* 

<D\s>xm\*mkts^tzm<o 
m&i§m<Dmbiz&zms<mm(Dmbm%:A p i 

WWSftJRII©*{bt J:5*^jftilS©Kfb«* ASDlk 

fcWfcSfiJR^CD^fb «t S Jfc ig© g£<f tm £ A SD2 

[ 0 0 9 9 ] 
[K2] 

A01-A/32+ASD1-ASD2 
cos 0~ — 

7 A01^ASDl 2 -y A32^ASD2 2 

[0 10 0] t-^W^, 3 0° W±15 0° 

^ffiU>XffCD«JtSWJajKi:ffiift^ h n-^£gjg<bU 

[0101] fc*3, *»K0!tt?H\ K r F x^>7l/ 
-if «S248nra) htS fiS*f T-«/dc£ ft 

#T-#£o sb%5A/. IMl^KrFx^i/vi/-if 
£K^£ft5t>0-et±&<, A r F 
S193nm)^F2^-if (iS-S157nm). SiS5jEzkffi*T (i« : 
Jgfi365nm) ^h'SIttiSiltSSilMI^t)! 

[0 10 2] Sfc, cne>©^iB«T-i*^TS*:-MjE* 

»ffi«circDKfb«*»a&»t:*«*s**JfflT?ss. 

[0103] flflcWtli, 
Soot, ^fiH^ (JRH) . ZJx-iR 

^iRM. flftBB»lft&if©*fb*fHH-S*« 

ffilBl«ai , ^viK^, 0fcM»(tll«c 
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• u * >? )],±.<Drt# - > t J: s ffi * ffeft f+ 

*tuc*t3^r, iz&mmmm. aan (jr 
H) , 3^jr^, fifca»ft*irft«3e-r*¥S 

[0 10 4] £ft60*K*ffl^*^0Ji: Lt> 

[0 10 5] U±©^olC**JSfl$fll^^OT«i, iulB 
aiS^R©***?* 1/ ^XIlcDJBW*^©^ D fit 

^ufef), laiBiaK^wo^jii^fti/vxwojBW 

* : Fk«l«i:fcrSif* : fK:J:0*j«L&!), b9»»»** 
SIJCASt-r5B##0«**3 6 5 nm, 2 4 8 nnu 
19 3nnu 1 5 7 nm©^fll^T'M l>& D , »HW 

fflJRMa>*ft*nft#S LV^fiUc«x.S«JEKi: Lfc D. 
«^«:mJ»ft«ttS. 

[0107] «t±ia«wb&a»«*««**jflib& 

[0 10 8] 0 3tt*»ftrM>f^ (IC^LS I^CD 

[0109]^f^l (IsU&tttl-) T'&^mfoT^^ 

ISS+ L * - > ft Jfcj* L fe 77 * ^ jHff -f 5 0 
[01 10] — 7f^73 (»>:i^N«ig) -c-tt*> »J 

(^IC^XQHzJX) ttSaXgi:Df«n, MIHfflEb^V 

±fc£»©H»ft*j«-ra. 
[oiin tf^x^xs (iba) (iaxstBfa 
fu «y x 4 ic ^ o t ^ n ^ ^ ^ ft ffl t ^ x ¥ m 

A) «oi8*9». 
[0 1 12] 7,f^76 tl«fy^5t'(*8 



[01 13] ^}4^±gB r >^^^X□^?7©l¥^^7 □ — 

^to^f^i i (»<b) ^tt»>^N©aasft»-fb 

Xf77°l 2 (CVD) ■ett£xy\^Hic<ft» 

[0 1 14] 7^^X13 («ffifl£j«) T-tt£xy\±C 

ihfr) T-tt£x^«c>f;*>4fl-%&;fr 0 7f^71 5 
(l/y^bftl) T-tt£xy\fc*##]ftffift-r3o 7^ 

^^©ISIB^^"->ft^aiy\Jc«ftB*-rSo 
[0 115] Xry71 7 (Jiff) -CttBJteLfc^x^ 
SIfttSo (xy?->£0 -CttSftLfc 

1x^7 hW^©ffl5^*fi!lt)ffiSo 7f^71 9 (1^7 

ftlfctJKKo ^n&CD^^y^ftlSOigLfT^dCtJc 

[0 116] *^»»©»^*ffiftm*:h,«* 
Sig^ilL^o7h«^Jg(3D*^ft^^Xft^^ica3 

[0117] 

S S»«S«*fE«»tF^ W 7§^^i£ft3i/&ir£ - i: 

[0 118] J:ft«. *tA(?S:**tttt 

ftflt*fc«*»«*»SCi:#-lf S«. 

[Hiei(Z)ff««Kn] 

[HI] *«Wcd»»8**H©^«B0II1©S»«b&0 

[02] Hi©a»A**©u>x>fmia 

[13] *%^©T*VWXC0Sig^S©7D---^^-- h 
[04] ^WCD^WXODSig^ffiCD^P— h 

[0 5] at£ft¥»£aiM&¥K2#&* i: 8©aie^ 
^ — >©Ift0£0 

[0 6] a»***«J:»WffittJR2S#ft4i:*©a^^ 
#->©l£0£0 

[07] aK^Rtjfwa^sitfftsiiscDa*^ 

1 *« 

2 Hglfi^ 

3 * 7- 

4, R (£1«M*) 
5 

6, W r> x ^ (f,2»ft) 

7 »tB*S 

8 WIE*S 

Gi (i=l~l 4) U>X« 
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[111] 



[12] 



[07] 




G3 
G4 
G6 
G6 



>S7 




■ft 


1 
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[U3] 




I s^na I 
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: — i , 



I fill (kx^n (*;ry-76) 

1 m w □ c^^^^7) 



[14] 



it 



C V P | — 



gam r ~ 
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o 
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